(i9)B:ra«§ffT(JP) (12)^ 13 ^ if £^ ^(A) (ii)ft9Tmjs&ig«^ 

4t6i2004-64994 
(P2004-64994A) 
(43)&MB TJt16«2^28B(2004.2.28) 

(SDlnt.Cl/ Fl X--73-K (^m) 

H02M 3/137 H02M 3/137 5H7 30 



mmmm mmm mmmtom 25 o l 34 m) 



(21) tamm^ 


1t®2003-147151 (P2003-147151) 


(71) ajlBA 


000005108 


(22) msiB 


¥J?E15#5^26B (2003. 5. 26) 




»sc^aB3£Sf^m 


(31)flE$&ft£SB$^ 


1tH2002-167579 a'2002-167579) 






(32)a5feB 


¥BE14#6^7B (2002.6.7) 


(74)ftSA 


100085811 


(33) 


B2PB (JP) 










(72)^R8# 


sea <B~ 






















(72) 
























(72)»W« 


f&m mis 








25««mBS£mA**>BT-t:Ta l«l^ » 



















(54) [^0jico«»] j^>f i^f-v^fiiifijgaav^'Y 5'f^>':^^ma5i>';^xA 



(57) mm 

) tmm\zm¥mm(D^m. (r i ) ^hgg (c d 

JSIUT. c:nb<Dtgm<!:^ScDS^/-K (n2) 

{a^hy^T^uvj^^jfu^^-r-sav/tu-^iHiK (h- 
CMP) icA^ixTsssmjEihibisjr^ctT. ;^>r-y 
5^ (SW1) ^:t> ' :tymm-r^^z>\zm^iyt:io 



JO 



inl' 



Ri: 



'^ir.U 



CO 



|IOUT 

RL 

^GND 



VREF1I 



BEST AVAILABLE COPY 



4#§a2004-064994 



immm 1 ] 

imxm^ii^xmt^x^ y^m^izm^^mv . n^o 
^mizpc^cxm^^^ ^ xz^-tn^^mc^^^^ 

[ff^H 2 ] 

^:y^Cf^{zm-m^^:^>(y^></mM\^xmm.<o'm 

m^(o^mj -\'(om,K^mitt}cMMmzx:h^ik. m 

^'tm^^mt^^^^o\zm^:^nx[,\^ziL^w^ 
m^m 3 ] 

A:ht^=F^<D?<:hm^t^ttnux^i&\z^Oftm^^ 30 
t u '>x4#i4$^f cfc ^ (cw ij ^^siai y ^^^s 

[^^314] 

>. :ty^m\Z^^CXmm^>/'<U-^iZAt\^n^^ 40 

mmE.(o u $ n «i: ^ ic«^ $ n t u c <»: 

HuiSl:b«t04&li. (DA:hm'f-^<OAtsm^^m2<D 
X:h^^^(D\:hm^^tt^OX^iS:{Zjl^C/tm^^m 

m^^m^(DAtim^^(DA:hm^tt:it^iyX^i&iz 

mc^m^^ihf}-r^m2<Dz}>/'<i^-^t. u-fe'>h 
y^^^m^. wl^^m2(DA:h^^\zm^ (Du^imm so 



f±^At\u. mi^t^4(DAt\m^\zm2(ou^immE. 

OyyyOyyw\^(DiJiiy\-m^\zAtiO. mnZf^2 
ozi>/tU'-t$^(oaj:^^H(rifiR S7U yz/yayy^^ 
(Diiyhm=^izA:h't^zHzJ:iJ. mt^mt^tm^^ 

±tznm{zAti^n^^^ihfim^^6^K't^6^K^^9i 
m^E:^$5t{z^^j±fSi^tirtmE.tmmtt3i^mE. 
t<om^mizjtcrzmK^ii^f3'r^mW}7>y^m^. 

- H(DmJE^BiIIHJ±^lHj»ICA:^iUT±iH^ 1 CDU^t^ 

fi <h 1^ 2 (D u # c NfiT^i^ij -r ^ .fc ^ (c^^ ^ nr t \ ^ c 

^<t<^)KIC. |g2(DS^II^A*S«l^nTt^-5C^:^t# 
[^^118] 

^<i:<^rBl. ^>U<liHJiiB^M^^<hil5»J^.^^n>S:m2 

(D^mm=^tmm,^Hx\.\^zL^^^^bi't^m^m\ 

x^\zm^^ >^^^t,mm\zmm^nrzm 207.^ y^ 
m^^i.<itmmm^t. m^^m^ ^<i:ifm2<Dy.^y 

m^Lm2<ox:hm=f-^<r>xt^m^t.^\!twt\^x^{s.\z 

(o-:H<DXf}m^\zxntin^^mmK<o y 
m^^m^jm?L^Wi^. m^m2(o:^>( y^m=i-^\^< 
\%m.^m^tmMz^m^tir:im¥mm(o^m,m=f-iB^ 

K<Dmi5^BuIfiJ:b^[il«SfCA:^LTmi (^U^t^fii<h^ 

<oumiz^cxmiz^>6^<7^\z^-tmM^mt^-^^ 

^>^{7^^. m^>^^^{z^M-t'm^^f&m'r^y(.^ 
y^m=?'t. y^m^^m^-t^mM^^t. m 
1 <oAti^^^<OAf}m^^m2<oA:h^^^(OA:hm 



§92004-064994 



u^imtm 2 (Di^^im-vm^i uxmiie^j^isiKic-fi 

^mit^it. ID 

m^t^mmK±^mwtmM^m}&mm^ii^^^\z^ u ^ 
^uy^m^(om'^^^l-^^it^<^oizm^^tlXl\ 

[fi^ii 1 1 ] 

(0^^m?L^ c ic J: y B^ie-^ ^ lc;7fl-r®aft^^ 

1 oicietK<D;^-r^>5">^m3iS^o 20 
2] 

^A<omitmwzisi\T{tmMd,^mmE.±^]3\mmtz^ 
^Jii 0-1 2(7)t^mx^MciE^£co;^>ry5=■>^;^m3s^ 

y'^>{fmMmm:f)^^^:h^H^mmzJ:i 30 

mmiiyxm^T.^ y^>{f'mm^m.->^m&^n^^o 
ic^^ ^ nr t N -5 c <h ^«t#Sft <!: -r s ^^fflfi^«iSo 
[fi^jsi 4] 

n. Hfri5S!it^^«!:Htjfe^-§M^^^(orBi(D^-s^y 40 
■rm'5fi$^{b$i+^<fc p leases tlTt^s ;z <h*i^ek<*: 

ra^^l 5] 

@. 

±'^^^:^-\^\zmrm^^:^^y^>'^mmi^xmm so 



^y^>^mm^m.x. 

fiis^-^iBsy - \^(r>mK^mi^\m^mz\fy m 
1 cou#tN{i<fcm2ou€i>fiiT^siiOTHiiia>c>ry5^ 

\mmk \ 8] 

1 (OU^C^<^i<!:m2(^U^t^fii-C#»^JUTm^f^y^^*v5^ 

m=i-\zm^^^^^)m^:K^ y^m=t^ism-t^:Lt.^^ 
^^^(p^^itK^xT^^y^xz'^-tmk^umi^xvhm. 

<fciccfcy. %M<num\z^\:^xm^7.^ yj'Xz'A-tWM. 

«:^<b*-t±«»ct^lCfi|fi£$tlTOSC<h*iH^Si<h^-5m 
[^3}^JI2 0] 

ym\^Xff\m.<r>'^EL^^^t^:^^ y^xf'mM^m. 

tXT^U -VXi^tt^^-r^jTbREXSi^riix. 



2004-064994 



1 (D\^^imtm2(Diy^\.mvm^\uxmm:^^ 
im^m2 2] 

±M^f^-stmy'-\^t±mmm^ii<Drii\zm-^mm 

1 CDU$t^^ii<^:m2C)U^l^fliT#SliL/TBUIEX'<';/5^ 

m^'r^m^m2 2i^m(omi^Mm 
m^m2 5] 

HufB;^-< y^m^it^mmizum^ti^ 2 -oo^-f 

X. W^\zy^>\^1^K\:Lt,^^Wt.-t^m^'S^2WSk(h 30 
[000 1] 

^m,m%. WMM\±^^^-t^MM^m.^^\z{X}i^-nn 

^y<y ' \y^=L\y-^\zmw^\^X^ntsm^^\z^\^. m 
[0 00 2] 40 

ifi^^. 'm.'^m,mz\%i^7.^jxvm^m.L\^x^>{^uy 

u^Lv'^tmmL^n^^(r>1f^'^<1X':>x\\^. ^r^. ^ 

-Y^pyp-b^ytf OUT. C PUifJF-r^) (DUlf^^^ 
^'DXm:l^mitm^'bm^L.Xi^^o t:i^X\ CPU 



<t ^ c p u ^i* u < (i c p u F*9(0-^(Disi«s^#ih 

(D^^bflilic p u^D^;*;i!]f^m>7^^(;)ii;^lc#oTli^I^-r 
'5^^i[S]lc^^o -ecT. cpu\zm^wA^^is^'r^m 
'i^^mt ux. tb73m>)fi^^b(c>t^^^ii>m^f#iiics 

[0 0 0 3] 

8 2 5. 1 6 5) o 

mm^ti^^ Mzmtl^n^^^^t'^tzi^(D:hU> h 

E {y^-y^j^v^mm trnmrnKtcommMmztt 

cDfBl fc^^$ nfcS^cDfi ch X ^ - T > ai :^ miJil <h 

^-r^o\zwm-r^wim:^^ y^^^yt-^ib^y^'^ y 
^^^o ■\z>7.\m.x<DmsnTii^ji'^-mK^ 

f c|5j ^ X >r 5^ ^ ^ > e ^ 7 ^ y ^ ^ ^ c <h I c cfc o 

[0 0 0 4] 

<T^<ty\zy^-\i/<y^t)^t)^t)^^z.tiz^^x^:h 

m^<omt\zm^<p^^uxmtims.^-^iz-r^z.t 

[0 0 0 5] 

[f6^*«P5*UJ:p<!:-rs^e] 
'b. c<7)m^^^(i CPU (DS:*:i!jf^m5ii*«:*c^ < fs.^ 

\^^^<u^(ox\ ^m:^'r^-rMnnm^\^T'^^k^ 



1# §32004-064994 



[0 0 0 6] 

Uli X ^ - 7 > -r -5 (t il< o T Lx $ o 

[000 7] 10 

fsw=Vout (Vin-Vout) -Rcs/Vi 
n • V h y s • L ( a ) 

Ta*>$tl^. ^ (a) ctU, ^-r»>5^>^5'^@»»f s 
[0 0 0 8] 

-7>y60iU^m3il I e r r />t^^T^;3:<>a:y . ±ie 
(a) tfi^tLr^^^-Q^^ ( I L- I e r r) - R 
c s i= I L R c st^^^JtLitfS.<i3.':>X7.>( y^>^m 

[0 0 0 9] 

^ C ^ tC&'&o 

^ > X lc:«c# t NO ^ y e> o # CDi^S 

^m^r^zit\z^^. 50 



[0 0 10] 

[^^^»^-r^>i:«>(^¥IS] 

^^m-rtiit. TiS(Di:fcy-e^-5o 
ftt>yicaj:^mffi(o^<b^^ai-r^^is€^itv 

^® IS-vO y^- K/S ^ M^^^^S cfc p (C«fi£ 

U>tt><^T^-So ai:^mEEO^<b^^ai'r'5^l5<i:UT 

it. j[.t^mzmm^n^mf^mm(D^s,tK^^m^ 

mzAti^it^. 
[0 0 1 1 ] 

^rc> x^-7>:rx>«^Slc;5: 
*>i:*0, A:^®S(D^^b-^a3^mff(D^<blC3fc:frsj*^ 

<;5:y^cD5i'(Hl«8^^^/h$<-r -SC^X^^T^-So $e> 

[0 0 1 2] 

tl'5mflEA:^^^V I N<t^tfe,^, (GND) t(D?d\\zm 

mz^m^n^Mos f e jixEi^^^ti^:^^ -j^s\n 

HD 1 Of^TeV-Kn 1 <htiJ:h^^VOUT<5:(DPB^lC|g 

ouT<ts*ife,'Si:oHic:fti^$n;:t2F^t§Sco<t, ± 

IS=l>r>/UL 1 <h3£^JfC^^$nyb®^j?^^(DStn:R 1 

cfci/ssc 1 <t, MSttR 1 fecfcc^sac 1 o»^y- 
K n 2<D«ffiv n 2 <ts'*mffaiv R E F 1 tf^^(omm 

mffV r e f 1 L^\tn-t^\iy.^^)zy7. • a>/tU- 
^H-CM P<t<&(iA. ^=I>/XU-5^H~CM POaS 



!N5§§2004-064994 



[0 0 13] 

• =i>/tl/-t$'H-CM I^J^SA:^^^lcA 

VAU-^liMOS F E TT«m$tl^A:^^> 
[0 0 14] 

^yf^syN2t)mm:^>tU'z^xm&Ati^^y \ 
m*&!^.o HDt(r>f^\z^M^t)^'Mnm'^^z>\z7.-(y^ 

>t5^^J^lE]i§l 0 0|^CDil5I|Hl2SD E L A Y 1 , DEL 
AY zmiz^^Jv'y KA> K^tftit-Sj^l^^T&i^^o 
[0 0 15] 

swi hsvj2/)m^^\zwii^ux. Mmm^t)^7^tiu 
{.\^'^^m^x$>^<o^t>{m\zmm^nm^t)K 

!y5^>^$"J^aJ|sI»<hUT(iS2<01 0 0<D^oUmfSL\Z 

U-dXI'^^o -frCD^O)^^ m^ 5 (a) <D 

^Z^fJiAi^t^mm^^-oXl^X. A^T^rcL^HA;^ 
{Z$i!\Uihti\tmn^t3fi. AoT#fcH^LA^IC^4UT 

(b) (Ocfc^;5:Iel«SX^'5p HA:^X>n nlcA:?T5l^rc 

osn2-^PMosp 2<o^^mm\zr:i^':>xi\rzm^ 
tfi. mm^tGHDizmt^^nxi^^^MctK^&^mn 



JW.miZf^^o ^niC>t^UTLA:b*M nrcAoT5fcfc 
[0 0 16] 

/aifeX^^yf^S W 1 , SW2 (t)U<iit^-<^— KD 
1)^1 C^yyp^^lzmJ^/vfdf'J. a^VUL 1 <!:3£ 
^lomMC 1 . SiaR 1 I C5^^y ^l^gPlClRy j^tJJ: 

e>icuTt)M<. cne(7)^^^ i c^y:/\^mz^siV 

10 €>C<h/)^T^^o 7.-(y^S^N^, SW2 ('foU<liy 
[0 0 17] 

)xiz. ±mm2<Dnmm(oy.^y^>^ ' u=¥=lu-^ 

20 mt^m<D7.^y^>^ ' u=¥=L\y-^\ts mKR ^ 
sc 1 tommy -\^r\ 2com^y n 2x?^tx^u>';^ 

- z\ynu-^v\-ou PicA:^^nTt\^SiimiEV 
re f ctyT^&^'S^^i V/^^-"^cr)i±5:^35^iS^t"^o ^ 
-Schv =i>f;UL 1 lcm>7il^5?ilUiit;;^^^y5"SWl 
^y^'V^^J^aHHISl 0 OICJ:oT:t:7t^SX?^e:Jl->4:^ 

sici3)y^x.6ti> cnici5itflUT=i>r;uL i rcsfi-rm 
aft^M e -r <t ^ rcffffl -r -5 ;^ ^ 5^ S W 2 ^ >^^^x^^ 
ib:!^yvm\z^^)m^ibn^o cnic^tyv ;^^*>5^s 
wi -^t^^urma^^^v \ nx^^t)=i-f;i/L i ^msn^^aft 

30 Uia^n^ct^lc;5:'5o C<Dt^. mmc MtmKR ^ 
UT^m^n. ^^>' - H n 2 (Dmi4 V n 2 f)^)Xm 
{zM<^^o 

[0 0 18] 

t:^7"U>':^miE^V h y s <hfe< Si^/-Fn2 
ODmav n 2;&<V ref+Vhys cJ: U < /cC -5 <i: tii :^ 

|C[5| ^ U T>^ 5^ S W 2 74^^./?^ e ^ >1^^ IC ^ 

40 n^nijjy^xen-So cnic<j;y. :^-ry5^sw2(c 
j:-r>T=3-<;uL 1 [z^n^m^tJ^'M^^n^^yizfSi 

-So CCO^:^. §MC 1 U^iiiR 1 *tfM.T«C®$tl. 
^l^y-Kn 2<7)miavn 2li;jcl^fC«<;5:'5« 
[0 0 19] 

±ie<Dcfc^>5:iftf^^^yilt-C<l:ICcfcy. =3>f;UL l ic 
jliin^mjTiti L(i. S3 (A) (Dcfc^lcHfta^^lcig^k 

tsi^xo'tn^etKomm^^mtmits zl^)\,L^(D'< 
>^^'p>y.^Lfr^t. mixi't^mmxit (v i n 

50 -Vou t) /LT^>y. M^i^-r-S^PelTttVo u t/ 



4$§32004-064994 



<!:. c 1 (omm^mkm-t^fti^iz'^ti^mmt: \ c <»: 
-r^tmmt^mm-cit ic=(vin-vout)/ 
R-ca&y. mii^-r^mf^-vit \ c = v o u t/R-c^ 

[0 0 2 0] 

1 , T 3. T SCO^PbI) Tti. n^^UL 1 IC 
liiai^^SU/tmSft I LX)<0fl$tlSo C(7)<t:^U^zLU 10 
-tJ'Oai^mffV o u t (i. ;^-r *y5^SW 1 • :t 

7^j^-rS^i^(07'zL— T^-f tt t* on/ (ton+to 
f f ) ^Ncfr-gxh. V o u t = N • V i nT^t>$n 
-So CCT. t o n(iX-f »>5^(O^>^P0l. toftri 
^j-^^PB^T^-So ^fc. ±fE;^^ >'5^SW1 fcJ:t^SW 
2^t?jy^^S^JC(i. 03 (D) . (E) o^viz^ 

[0 0 2 1 ] 20 

m:hm^\ ou ttamm-t-^m^^m (t2) (cfcor 

mttfimmc^ ^i\^iyx&my-^n2izmt>ijs to 
m^ym/fims is) (0J:o\z^m\zTtfi^^tiz^ 

^PbI) $@3 (D) (OJ:p(c5i:^$-a:'5o ^/t. ai:^m 

Sill ou t /r«^'>-r*s»4*flg (T4) icfet>Ttt. as 
^mffv o u t t)^^\z±t}^^(r>\z^cx^my - \^ n 2 

(Dm^av n 2X>^±X;<SC<i:ICj:oT. 03 (D) <0<ko 
{Z7.-(y^S)Nl ^^y^it^m^^l^^t£it^^^\Z 30 

[0 0 2 2] 

':&1>UXl^^t^\Z^tim^\ o u t ;5<li^JDt-SiS^4^ 
1^ (T2) \ZA^^i7.-( y^S\N } ^^y^-^^mm 

mmuxi^^t^\ztti:hm^\ ou t x^^Md^r-ss^t^ 
^ (T4) \zA^^:^'< y^s\N } ^^>^'\t^f^ri\^ 
J^mts^^^v\zni^T^o 

[0 0 2 3] 40 



[0 0 2 4] 

fsw=Vout (V i n - V o u t) /V i n • V h 
y s • R 1 - C 1 (b) 

v^>^m^iskf s wiiSi^LR 1 t^mc 1 

(D/Jx$;^'fo<OX)^^fcAU^t>±. gg^i^fiiSit/t^^V 
zi ^ ;u <h |5lgg[T$> S X^^iagi^^liO/h $ t> =1 
-f;utci±'>cTS<ffi(c:^icAS. ^>t, y'^>Cfm^ 
'&L^mt>-r^ (b) i^(ci3-<;K?D-f >y:S7t^>xfii;&<J5: 

mn^mmz^^x^>y<7^>7.mmitr 
^e- \^umyf^<D:K^ y^>cf ' u^zlu-^j^ letter 

[0 0 2 5] 

• i^=^=t\^-'$^izit^xmtim^^m^r:ittfix^ 

[0 0 2 6] 

^2(oiiBfif5iiicfe(tstX7^yi^:^*wr 

- tJ' C M P ^ ffl I \ S <5: t> ic c CO zi > / 1 U - ^ I c A ^ $ 

ns#simffi V H Y s y gits <*: ^ ic u/t: t><D-efe 
So ^i*Mictt. s'4imEEaiv R E F 1 <h. mmmmE, 
aiv R E F 1 x±^^tif^mmmEL\/ r e t l $5^jE-r 

Sil?iJtg^R6, R7. R 8fe<fc(/iS!?tR8<i:3tyiJlClft 

{ten;:t:^^'>f^sw3;&^^;5:stgm5^i'JiHi«si 2 1 1 

7 (DSi^y - K n 3 <Dmffl*#Ra®ffi V H Y S <!: UTU 

v/x u-:^ c M p <DSeA:^i^^fcEn»n-rSci: ^ (C^J5£ 
±iex-f *y5^SW3€:a>/Xl/-5'CM P<Dai:^-C 

iaiy«^T#Ba®ffiv h y s^s<b$i±sc<i:(cj:o 

*-rSJ;^tCb/S:t>(D-C«»So 



# 



( 8 ) 



«t#g§2004-064994 



[0 0 2 7] 

'5#.^WEVHYS<!:y-Kn 2<DmfiEVn 2<om%ffi 
^$nTC^^o 04 aOl5]!§(^. /-Kn2<^m(iVn 

2 x>«#,^mJE V H Y s <t y 'bi^ u^ii;^-r ^ s w 3 ^ 

V n 2*^#.^mJEVH Y S cfcU t>{£U^(i;^-r^y5^SW 

3 ^^y^^^tx^wmBLv H Y s ^±(f ^cte) l::i*f^^ 

COHJg^JTIi. X-r^>5^SW3^^>$-t^Tta*)tR 6 
<bR 7(0i:bT'g'^mJEV r e f 1 ^Sm^i'i'J U^^mJE 
<fc. >^-f 'y5^SW3^:t:7$-tl:Tt5taR 6<tS^R 7. 
R 8(D?P<»:(OJ:bR 6X (R 7 + R 8) TS^tmSV r e 

f 1 ^mi^w\\^rzMK^<o^t(^. m^ , 2 0iifife<5ij(c 

y s <!:l5l-<h;5:^J:e>(c:i3:l1-rn(i. mi . 2(7)IIJ£(9!I 
l^^zL <h:i:< Is] i;<*: e> icaf^^-d:^ C <!:d^T'^ 
-So CtDHJg^TI*. ;^>ry5"SW3$rZi>/tU 

-iJ'CM POtiS:^T'^r<a]UT#,^mffVH Y s^ijjy^ 
x.^«^:^(cUTt^'5X>^ ;^-f *>^swi <f:SW2co«^ 

>A-^CDt±i:bT':^>r*y^SW3^3t-V • :t7$i±T'b 

5 1± ^ c ht^-n^ 

[0 0 2 8] 

il^<0=lWt^-:^^^2<@ffll\Tt^7^U 

U-t$^CMPl. 2(^#^JSlKA:bi«5^lcy-Kn 2(^m 
fa^A^L. a WtL/-i$^CM P 1 <D#^5i£A:^^^lC 
S^pmJEaSgV R E F 1 Tit^^nfcSt^mffiV r e f l 

Vfbl=Vout+Vcf3=Vout+Rdcr 



^Xf^ly. zi>/tu-t$^CM P 2(7)#^JSfeA:^^^lcg 
•^mJ±V r e f 1 ^il^iJiSt/tR 8, R 9T5^ffL>^mS 
V r e f 1 - V h y s ^A:^Uv =1W\"U-^CMP1 

3CQg-fe^> h^^lcA:^U. a>ytiy^$^CMP 2©ai 
^^RS7U*y:/7Py:^lel»1 0 3CD-tl^> h^w^icA 
c <i: iCcfc o T t U i>:^4#14^Wt-^ci: ic U 

rcbooT^y. c(Diiife<5iiT(i. y - K n 2 comiE/jw 

r e f 1 <ty^<:Q:S<hX-f ^y^^SWl X>«;t>iyc^X?^e> 
10 :^y^m\Zf3i^) . Cn(Cl^^UT:^^^v5^SW2X;«^^ 

R 8 0>m^ [Z^-f^mKifi t U '>::^m£E V h y s <t 
^j:y> S^/- K n 2<D^^i3[V n 2 r e f - V h y 

1, 2, 3<?5llSgCTOl^4^^LU-^<k|5lC<t^lCi(lff$ 

[0 0 2 9] 

20 1 ) \z^n^m^ ( I L ) icibiJiju/cma^c rh^ijibj 

-So S3 (c^-rcfcplc=i^;ncfi^^S*t (R 

dc r) c:o^^ia*tic<fcy^^t-^ms^ 

( I L • R d c r ) 'fo^-f- K/^^y^fi^<tUT^ 

^^-KA^y^ma (V f b 1 ) (i ) xm^n 

30 [0 0 3 0] 



1-fs - (Ll/Rdcr) ^ 
1+s • RF2 • CF3 



IL 



=Vout+Rdcr 



1+s • T 



1+s • Tl 



IL 



(1) 



[00 3 1 ] 

CCT. T=L1/Rdcr. Ti=RF2-CF3. 
s = ja). a)=27tf swl ( f s w 1 : y^>C^ 



40 (7);^-f ^y5^>i5^^jfi^i«C ( f s w 1 ) (i. it ( 3 ) 

[0 0 3 2] 
[|%2] 



LI 

Rl 



< RF2 • CFl T < Tl 



(2) 



[0 0 3 3] 



[»3] 



• 



{ 9 ) 



4$Bi2004-064994 



fswl= 



Vout • (Vin-Vout) Vout • (Vin-Vout) 



Vin • Vhys • RF2 • CF3 Vin • Vhys • Ti 



(3) 



[0 0 3 4] 

CO 0 3 5] 

^isiKfi. =i>r;u (LI) ic^sn-smsii (id \z\tm 20 
u>t®ffi<htii:^mff (Vout) sjQWUfcmff^ftas 

t-^^IS<hUT. tgta (RF2) <!:-OCD^S (CF2 
StXCF3) ^SlMCitJlJS^lU. -etl^a^^l/ (L 
1 ) lca6?iJ(C««gUTt^So 

§MC F 3 t^mc F 2(0S^y- K n 2<DmfiiV f b 
1 tW^'^&^y REFT ti^^<O^W^EE,y r e f 1 ^ 

1. S2$;f>. 5J-7^j^^•r'5ct^^c«^^nTt^So- 
[oo36] 30 

CCT. 0 5 I fi. SMC F 2^Jf AU>5:Oti^(cfc(t 
'5ai:^mj?{E lout <tai:^«BEV o u t 
05 J (i. §aCF2$»AU/S:ii^lCfcltSa5^m;7il 
lout <[:ai:^mEEV o u t (Dii^^^f o 
SaCF2$JfAU>a:Uii^«i. a>r>l/L 1 (DS^S^^ 

Vfbl=Vout+Vcf3=Vout+Rdcr 



R L <haS^S0il tout <r>m (RdcrXlout) \Z 

u X tf^mx^ t.^:hm&y ou tx><:^^<faTt- 

cniC3t1UTSSCF2^|fAUfcii^tt. ;i/L 1 
0^*feSiJiR L<hai:^^)lfl I o u t com (R d c r x I 
out) ICj±^L/::mffiX)^§SC F 2. CF3T5^i'J5 
n^fe. y-Kn 2(omtt)&<ffiTf as^ 
m,^ lout Z^^ttADL^/^^lCfclt'Sai^mflEV o u t 
ffiTS$§SCF2. CF3(OJtTia^-r-5C<!:J&<srgg 

[0 0 3 7] 

ai:^m5fll ou t ifimml^ftmzi6\1^ ^^^-fymK 
Vout (DffiTS*. igffiWJcaS^liSSE lout ffi^'P 
U;t^icfe(t'5a3:^mff V o u t (O-f-z'C- vzl- hM 

(h^^^-Hr-sciKcji^jTaj^msft I o u tco'^mf^mt 

icfelt-sai^mffi V o u t <oieift*i^«/Mcf *c<t;{^* 

[0 0 3 8] 

-f-hV^^y^ft^^Sfi (CF2) iinm (CF3) <D 

ppi;!>^e>iRym^ciT, it (4) ica^n-Scfc^ic t 

< T2§glMiCF2 > C F 3i:-r^C<hTS^ 
Sln:<Di^S^f£3lgr#^o CCT. T2 = RF2- 
CF 3-C«»^o ^^^(OCRy^-Y^ny^ ' t>^7"U 
->;^©JiailalKa>::^>f -y^^y^Sa^St (f sw2) li. 
(5) -Ca^tl. Vout » (CF3/CF2) • 

V h y s <h;5:«>ii^lci5tNTIi. (6) <^<t:pic>fi<a 

[0 0 3 9] 
[3(4] 



1+s • (Ll/Rdcr) 



l+(CF2/CF3)+s • RF2 • CF3 



IL 



=Vout+Rdcr 



1+s • T 



l+(CF2/CF3)+s • T2 



IL 



(4) 



[0 0 4 0] 



[»5] 



( 10 ) 
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{Vout^(CF3/CF2) 'Vhys) - [Vin-{VQut+(CF3/CF2) -Vhys}] 

Vin • Vhys • RF2 • CF3 
{VQUt+(CF3/CF2) *Vhys} > [Vin-{VoutH-(CF3/CF2) - Vhys}] 

Vin • Vhys • T2 

(5) 



[00 4 1 ] 



^ {Vout+(CF3/CF2) > Vhys} - [Vin-{Vout+(CF3/CF2) -Vhys}] 

Vin - Vhys • RF2 • CF3 



Vout > (Vin-Vout) 
Vin • Vhys • T2 



(6) 



[0 0 4 2] 

omi±mt{z^\^xhWjmmrj:mKmmt)i^j^^nxi^ 

[0 0 4 3] 

%m^m^<omKmt\zi^-r^'^i^misfmK.u 
nmti.x. nn.mmzu^f^^K^mmmK^^j-By< 
19:^ mnM^\z{tmmmK^^j^\s.<WL^r^:iii 
icj:u. %mm.m^(ommmtmKmit^%tbx^nm 

w-m^>^>V'XD r o o p mm^^'Drcm'^tnt> 

[0 04 4] 40 

it. D r o o p^ij^^^Tofclt^CJmSPiT^i^ (Vd r 
o p) ^Zi^JU (L 1 ) (Dm^m^ (R d c r) ^mi^ 

[0 0 4 5] 

=i>r>'U (Ll) OBFf^. :^-r^-K. X-Tyf^. h 

'y>7.x^^miz^i^x^mm<0i^§^f)^m^n. jutic 

=i'<>/KDi^^(CC f <!:R f ^^^U/c<7)Ttt, ttS:^liEE 
(Vout) (D^fb^ilgtXT^Ui/y^zi wtU-^ 50 



(HCMP) ^:7-f-KA!y^-e^^t^o -^-CT. 05 

txi^ttmE.<omit^mmy ^ - k/^ y^x^ ^miz^ 

w\c<^^ju<Dmi^izc f tR f ^^miyrz(DX{t. £ii 
:hms:<omt^m&[i7.^ij i^:^^>/'^u-i^ (hcm 

P) '^^:7>r— KA*y^T^^t^o -^CT. @5E(3[><i;^ 
lcx^^y5^0ia5i^(CC f <hR f ^^l^-T^C^hTtti^m 

[0 0 4 6] 

m<Dzi^ju(Dmm{zc ftRf ^mmi^ftm^izitis!^ 

tj^ot&m^^^^'b'bi^x 2 ^xmt)^'^ 1 '^xm^y^-[^/'( 

ia^^^Stcc f <h R f ^^^-r-SctlCcfcoTlfeJife^lS^ffl 

[0 0 4 7] 

(R f 1) t^m (c f 1 ) (^jfbI (f b) 

#M (C f 1 ) <!:^M (C f 2) (Dm (f b) ;&^e>fi^ 

^^Uihurcm^. ^m^wz^n^m^izttm\^r;im 

EEfcv 1 ^iiP^L^mJE (V f b) ^^^aiT-Sp 

X. mJEV 1 ^Islffi^fC^ttiU. 05 G (a) - (d) O 

J: ^ ic :? - K A ^ fi ^ ^ ai :^ ^ ^ <h -5 c <i: 

X. ^m^\z'^n^'^mzti:mu^mE.^^mT^:it 
t)^x^. ^m^iz-^n^m^^^ihx^^ (7) - 

(1 0) ) « 
[0 0 4 8] 

^-f^-K : 
:^-r'>^ : 

h^>:^ : 
[0 0 4 9] 



I 1 ocv f b 1 1 ~ V 1 (7) 

I docv f b d 1 - V 1 (8) 

I socv f b s 1 ~ V 1 (9) 

I 1 ocV f b t 1 - V 1 (1 0) 



(in iNISa 2004-064994 



[0 0 5 0] 

Vouttt. Vout=R2/(R1+R2) - Vre 
f 1 T-^^e>n^o S^oT. tSiJiR 1 <hR 2(DJ:t^lI31l 
■r'5Ci:lcJ:U. ^^Smffiv r e f 1 ^^Aflcai:^® 20 
EEV o u t ^ff3tlCi5^rsci:;&<T^*o 

^<b"rS<0*R»lhf Sfc«>T^S« R 1 • C 1 = R 2 • 
CO 0 5 1] 

fcU{4«Oiin^ii*X>*Fp1^(c;a:e>>5:ltn(iStaR 2 ^ 

ii*n-rs>i:itTm<. §sc2^i9:(tsi«:*s>&:^Oo ^ 30 
ytmmm {ziiL^tDmn'pm^^mm: i^fti^m^it^m c 

2lCIiR 1 • C 1 = R 2 - C2;&^t)5^ny5:fii*l9:^UT 
t>ao<> ^fts ®5a(Ocfc^(C§gC3^ji3!lDt-n(faj 
:^m;15tl ou tX^^iiiJPU/b^lc^lt-sai^liffiv o u t 

[0 0 5 2] 

c<D^fi£<5iIli. S2<DllfiS^(^lsllS(cfct^T. £lJ:^ma 
V o u t ^^i-S-r^SUiR 4. R Si. 5i^ff^n/::mffi 40 
<hS*mff V r e f 1 iKOmmK^^i^^T^ h^VXZl 

(^Pa^lCS^^n/SiSiaR 3 <h^Klt. X^-r>:/EA 
1 cr)ai^i^^^3 >/tU~:^^ H - C M P (DSipffiDCO 

«g^ic«^ufct>o-raD'5o :z<o%mm\z^ti{:s.. n-r 

;KC§^fg|aR d c r ;Cj<36oT'bX^-T>:/E A 1 IC 



[0 0 5 3] 

^/t. Ct^HfiS^li. X^-7>yE A 1 tSiaR 3<D 

S*<iS< «la R 4 . R 5 (Otg^^iJtlc J: U 

V r e f 1 ^^^f lcai:^mav o u t ^^^"T^C 

aS:^SEEVo u ttt. Vo u t=R5/ (R4 + R5) 
• V r e f 1 "C^itetl^o 
[0 0 5 4] 

cc^llUgiWTtt. x^-r>:rE A 1 <oai^^^ 
<!:^*fe,^.<DrBllC^^$n>i:StaR 3$^(tTO^X)^ S 
tJtR 3l*U^zLU-:5^(Da3^«B^f /Sto-^zi-f^UL 1 <0 

tStaR4. R 5(i I Crt^lClft(t'5C<i:'b^!rgfeT^^ 

m\zWL^'r^:i^t)^x^^o m^'^m2<o<kviz. D-f 
;UL 1 tmmommc K giaR 1 ^^I^Wt^^if s 
li^lCI*. S^R 4 . R 5 ^^mfM'f'Xm^UX^ I 

[0 0 5 5] 

:z(ommmits 0 4 a 4 njsijiiia 7 com 7 nnsffii 

P Oftt» y fcii^<oa >/t u-^ C M P t i: 

fc. ji'^-T>yEA<om:hm'¥'ti&^f^.(om\zmm<o 

tStaRS. R7. RS^g^U. C(0^ ^StaR 8 <b:3£ 
mz:^^y^S\N3^Wt. 3>/tU-t$^CMP(DR«£ 

u- c M p A< t U J: p (c Ufc 

[0 0 5 6] 

^is. :i(D^mmx{t. :^-r •>5^sw3(iix^'y5^s 
wi tmm:^^ svj 2 t<Dmmy \^ n i (^m^^ 
w^-t^^ I N\/x^^uytiE^x^> - ^ymmr^ 

^0\zm^^nXi^^. cniiS 4 a<7>IIJ6<59IC*5lxT 
fi@4 aa)IISg^i:|5]^(ci3>/tU-:$^CM Pcoai:^T 

^ I N v^^iii-r^cix^^T^^o z.(onmm 

Tfi. x^-7>yE AiUT. gmZ>y-C;5:<mBE 
[0 0 5 7] 



( 12 ) 



o u t<hy-Kn 2<DmiiLVn 2 t^Xtift ^ &rr\7 

h-fe>XT>:/(Ota:^m;j^i iocs a^mE.iz^WkT^ 

3 ct. Wii^tstifzm&tmmmK\/ r e 1 2 

hti^-r^lll OziWKU'-^CMP2<hv ffiiaR3lCcfc 
y i^»$tl>tmff V o c s a tmm'^V rets « 
Vref 2) <h^l:t^-r'5|g2(D=l>/^U~^CM P 3 
<t> 3>/tu-^CM p 2<Dai:^<ht>^5^US^;^ • =i> 
AU-;$^H-CM P(^»aS:^<!:<Oii3SjBj$<!:'5AND>)'*- 
hG 1 ^t^iftft. i^m;j?l*^?l^En^4i^^<!rg^^^(0t*;^<h 10 

-yf^V^^^OTIeliSl 0 0ICcfc-5$J?BI^^Mf -S.tpfCU 

[0 0 5 81 

^(omti^m<ow\^'Cit. as^m^i ou tx>«ig:^-r'5<!: 

ai:^msv o u t chy- K n 2cDm{av n 2 ^omt)^:^ 

c s a^li:^UT*®SV o c s a;&^S<^'5p -^LT. 
mJEVo c s a^^S^miEV r e f 2 J: U t>ii5<>5:^ <h 
=lWt^~:$^CM P 2(Z)t±S:^X^^P':>U^JHCiS<bUTA 20 

v^>CfUm^n^ 0 0(i±X^*y5^SW1 ^ 
:t:7 UlslSfl:^^ S W 2 ^:<J->$-a:X3-f >UfC3Slf m 
yTft^Mefo CtifCcty. ai:^ma«E I o u t;&<^^fiiia 

[0 0 5 91 

^^b. \!^tim}^ \ ou t ;&t/J\$<;5:^<!i. ai:^mEV o 
u t i:y-Kn 2(0S{iV n 2<h<7)^;&<yjv$</j:y. :h 
U>h-tr>XT>:rc S A(Dai^m;7fE I o c s aX>*Mil^ 30 

urmjEv o c s 2it)m<u^o ^ur. msv o c s 

aX^^S^^mSV r e f 3cty 't)fg<;5:-5<h, zi>AU- 

t5^cMP3<7)ai:^x^/\-f u^;urc^^brSo -r-s<h. >^ 

•Y^y^'V^J^^J^lHllSl 0 0(J±^-f ^>5^SW1 <i:fH]ISx 
>fu/5^SW2^it(c>j-:7$-a:T=i-f ^HCjE-r ®>7f£^M 6 

So 

[0 0 6 01 

SI 0(i. *:^^^tX5^'Ji^;^ • ;f3l/>ht-K^J® 40 
|5llB;^^^;/5^ (SW2) f)^/3i<. ftt)y fca-f JUL 1 <h 

ix-r ^^^'sw 3 ij=i-r JUL 1 <ht^-r;4-- KD 2 

[006 1 1 

S^5|5 (^itSftfrmS. 8 2 5, 1 6 5) <?DtX5^'Ji>;^ 



6) Amift>tixi\^t)K ^mfiM<om^ oommmv 

R 1 1 <*:*S^R 1 (t;)^^/ - Kn 2 

CD^iitV n 2X^^tX'7'U->><. • =1W^U-^H-CM P 

<o$mmAti^^izA:h^tixi^^. t^^-T^'jv:;^ - a 
>/'?U-^$^H-CM P(^j^^A;b^^^fc(i. ai:^mJ±v 
o u t^jSiaR4<hR 5-r5)'EU/zmJ±<h^iimJEV r 
e f 1 <!:^Jt^-rSX^-r>:?^E A2<Das^Ve r r 

(^)®fcix>^=i>rjuL 1 ^m^\\zwy^tixi^m\roit>. 

[0 0 6 21 

K D 2 <7)ft*3 y iC±>^^ y^S\N3 t^^^iZ 

^=^iBSL.Tt:^^y->;^ - zi>/tu— ^^^h-cm Pfcii 

[0 0 6 31 

H - C M P<7)ftt5 y (Cil^OH >/t U-t^^^ffiUT 

^T^Jivizm^lyX'b^iK ^eic. =i-r;UL 1 <h3fe 
yfc. t$^^:t-FD2<!:3£5iJlc:ig?iJJB^<7)#fic 1 feet 

-KD2(^7>'-KJ^^iiyfcSfciR 1 ^S^1-'5(D;0<a 
[0 0 6 41 

^:^-<'>5^>^- iy^o.\^~^\zmm\^r:Lmmm^7Fi 

-to 

m^ oomKm:^^ y^>{f ' u=^=L\y-^\ztsi\x^ 
-(AL^tmmz:^^y^s>N^^^ ^r:i:L(o:^^ 

SWT JUL 1 OS^y-Kn 1 ch^ife^-^.^K^ 

^TU-Sa X'f ^;/^S W 1 (JS W3 chlHlC^^^v^T' 
:t>. :t7UTt)aCNU. ^^(Z>:T'-f U>r ^*5l^T>^- 
[0 0 6 51 

z.<DmMmx{t. m^ o<o^mmt.w\m\z^-i)iL ^ t. 
- K D 2 t.m^\\zmmw^m(n%m.o i fejtt/cs^ 

R 1 A^Sm^n. ^MC 1 <hStn;R 1 (DS^y- K n 2 
<0^tt^t;^-7^Ui>:^ - nWXU— :5^H-CM P<0#^JS 



( 13 ) 
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[0 0 6 6] 

4^-r5f-KDi. D2<Dftt>y(c±:^-<->^swi . s 

StaR4, R 5*SlB&UTtJ^7"U->:?^ • ^WCU^-^ 
H-CM PfcH^g^SffiV r e f 1 ^mVi-t^^OlZ 

^MyJf. ' =I>/tU-^H-CMP<Dft*>yfCil«(0=l> 

Au-t^'^ffltNT^o^Rgms^ijjy^^scii-rt^i lo 

[0 0 6 73 

^-blC. y-f:t-KD2<h3£?iJ|cil9iJ?^^(DSMC 1 *5 
JitXSIaR 1 ^g«lf ^fttJyjC. @1 0(Dllffi9ll<!:l5! 

-HD2<OTy-K^^ffi!llcStn:R 1 ^SlIUT'bJ: 

20 

[0 0 6 8] 

mm iyitmMm^TTiT. 

li. @1 OO^JESiX-f *>5^>^^ - U4^zLU-^lCfclt 

li. HI 0(75^^:1— KD 2 <i:i£|S]^T«»'5o COHJfe 
^"C(i. 01 0<Oll$g15!l<hl5]aiJca^;l/L 1 iitiyiJcDS 30 

§MC 1 fcJ:t^SiaR 1 ^gC 1 tmflR 

1 <Dg;g|y-Kn 2<DStt/i<t>^7^'j v:;^ - ziwtu- 
:$^H-CM P(0#^S^A:^^^^lcA:^^nTt^^o ceo 

[0 0 6 9] 

t5^>r K D 3 (Oftt) y fc^::^ -f ^> 5" s w 3 <h«ffifl*l (c 
^SI^pJiEfC-T'Sx^-TVyE A2<!:gtaR4, R 5 40 

«s?iSffiv r e f 1 ^m\^r^^o\zm^\^x^Bi 

AU-^ H - C M P<^)ftt> U iCil^CDZI >/t 
[0 0 7 0] 

@i 3tt. :^^m(om2<o^^(om:mm^7T^r. 
^(ommmt. @4 aoiifiSffiiOci:^ic=i>/tu-^c 
M p icBPiD $n^mffi: UT 2 ^u&<z)i^fiamff V h y s so 



v^xf ' iy^=LU-^{zy^2^m^mm\^nii>(r>x^ 
:i:{2^fi^ic(^. sifimsiEiv R E F 1 (ommn&y r 

ef1^g!aR6, R7. R 8 T^i'S LT=J >/t 
C M P icBlilD^n'S 2 ^Pi<?5#.^mS V H Y S ^r^fifc-r 
S^tta^idlal«§1 2 l<OSiaR8<h3fe5»JlCMOSFET 
T R 1 ^^(t. ^MO S F E T T R 1 0:t>tg*a* 
PLL (7x-X- P'^^H -^b-::?^) <i:fHtt<D«fi£^ 

^^$ns#gamff V H Y s*«iE-rs jc^icu/ii-feco 

[0 0 7 1 ] 

01. 2^0 4 aCD[s]28lCfcCNTIi. fJifiOiC (b) J: 

y. A^SJEv i iT^ai:^msvou t^^^^b-r-siix 
mmmmmz-^i.t:L^jr^L. mfK^^icjcox^K 

Vo u t 0^<bfCA^X?^t>e»^U4^iLU— ^(D>^-<>5^> 
^/^^IJt f s w^S(C->X-7^ACDS^t> Uy^<t>c (Dm 

»8JCf r e f <i:-st$-a--5<*:pic#ffamavHYs^ii 

iE-rsc<t(CcJ:oT. y-fX<oa^*«i$iJirSJ:^(CU 
[0 0 7 2] 

-KnKDlS^Vnl y'^syN ^ (D^ms^x^ 

(Dm^^d^i^xm'&^mz^cftm^up, DN^ai:^ 
-r^isiamti^ig 1 0 1 ^@i&isi[jtig^tg 1 0 1 (oiti 

^m^UP, ON\zJ:r>XWli^r^^^-i>^>y^ni 
1 0 2^. m^^'-^^7^>zf^^^ 0 2{cJ:y^3Ktm^ 

ti^^m^^^mmmE.y c ^±mT^ju-:/y ^ 
1 0 3 t^mpL. ^ 1 0 3 (OUff v c tfi 

±iEMos F E T T R 1 coV- ht^=f-\zmw'^n^^ 
o\zm^^nx\.^^. 0 3t^ 

^-zy7^>y^^^0 2t(orii\z:^^y'^syN^^, s 

Wl 2;5<^ltt)nTt^€>o P^fc. P L L lHlXST(i— ^IC 

i6 lc(sl« htlSts <b ^ iSmtlS^ <h X^^ct e n ^ c <h 
^y. 2|s:|IJS^TIi^<De>S^ia?gfctt«S<0*^fflt^'5<t 
P ;&lH]IS«fijc <h f -5 C <t X>^T # -5. 

[0 0 7 3] 

COHJS^OlHllStt. y - K n 1 (D«ttV n 1 r)^:*)"^ 

u=¥=L y^>cfm';&'&Lffi^nmz^<i3i^ 

i:. ;i/-:^7-<;U^ 1 0 3omBEV cX?<a<>a:oTMO 
SFET TR 1 <05f>g^;&*/h$<$n. cniCct^ 
TSm mt. 0^m&\Ktfi'h 5 < ^ T^SiaE V H Y 



( 14 ) 
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Vc**{£<^n?TMOS FET TR 1 (r>-^>W^Ui^ 

o T#^mJE V H Y S ig < /j: -5 J: ^ fclftf^ $ n ^ o 
[0 0 7 41 

>^W^^i s w<!:;U-:/>^^;U^ 1 OSCO^ffVcfc 
(D.tp(C. x^r^^^'Vii^ii^l^f s wlCl:b0!lUTliAP-r 10 

^mEEv c fcjsib^j-r^ct fc#,^mjE V H v s^mie 

■r^C^hlCcfcU. U4^zLlx-^C0^-f ';/5^>>/^';«cStf 
s wd^^lC'>;^7^A<Dg>it5^P^y^</> c(D/§j^lScf re 

[0 0 7 5] 

<*:C5T. ;^fC±iEP L L[El«S^iftf^$"t*-TMOS F E 

T TR 1 (^^>SfA^^J^aiUT#Bimi±VH YS^^ 20 

m^iit I o u t (C^^b;&^^Crc^ (iiig^relT 2 , T 4 ) 
IC^7^^i:t>tlS;^-f *>^SW 1 . S W2(D5j-> - ;t7R|PBl 
(^^J^aifCctoTy- K n 1 (OWSLV n 1 (D^jk^^Xr^SS 
:^t)U<(imiil^n'5>^:i6. ^^iBcl:fc^tg1 0 1 (O^t^ 

t^-r-sM^iHiis 1 0 4^ig:it. j^-r^j/^^-sw 1 o^^j-vffij 

PBWflFf^^PB"|lU±Jffl!^iLfc^tt3i-^/>MC>^-< »>5^S W 1 30 
1, SW1 2^^77UTii^|gfeJ:b^lf 1 0 1 (Dai:^;?^^^ 
■V-S^;t^>:/1 0 2fc^$g$ti;5:t\ct^Xs:MaiA«^^>5::b 

[0 0 7 6] 

01 eti^^^^iifflu/ttx-T^Uvx • ;^u>ht- 
ti'5msA:^^^v I N<h^ife,«s (GND) ^(omizm 40 

1, sw2i!i. ^:;^-f -y^^swi iiswao^t^reiy-K 
n 1 t\hti^^w OUT t(Dri\\zmm^nrz^>^^^ 

tux(O^^J[^L^^. OUT tm^j^.ii<D 

mizsmtsnttw-m^mcots ±^^^>^y^s^N^ , 
s\N2<o<f-h{zmu^nx:iH^^^>. :ty^m't 

1 ooi:. ±iB=i-f;i.L 1 t,tkm\zmm-^nrzmMmm 
<DSiaR 1 fccfcc/^Mc 1 mmKR 1 ^^ummc 

1 (D^^y- Kn 2(0®ttV n 2<!:^ipmeiliVREF 50 



1 ;&^ecDgi^m/±V r e f 1 <h^l:b^-r'5tX^Uf>:^ 
-CMP(oas:^^:x-<*y5^>^^J?ai®»i 0 0^#tj&$ 

[0 0 7 7] 

^sitTSjf^f -5 c p u (^cfc p trnMt, \^x<o^=^m^m 
<o^:2.-T^^\zf&crzM^ffi^^)\^i. 1 cfcydts^^fti 

-So CCT, t:^^U*>:^ • 3>AU— ^H-CM P 

\&<R?L. i^seA^^ffi^icA^^nro-s^s^ts^ 

A:^<^i=^(cEn))a^nTU'S>Siimi±J: U ^^£< /ci:'5<i: u 

*B&-r^o ZI>/tU-:^(i. MOS FETrajS^^tl^b 
t^o 

[0 0 7 8] 

lallSiUTm^^tl^o o^y. =J>r;UL 1 -^^SC 
1 . StaR 1 . X-r*y5^SWl , SW2tt^Wt^^<t: 

7 lC:^-r cfc (C. ;^-<^>5^SW1, SW2^IC5^'y:/ 
taR 1 ^ I C5^'y:^rtgP^C^^Jiat^J:p(CLT't>^t^o 

X^*>5^SW1. SW2fi^iS:;3m5^E*^:^^t^•>>^7^A^c 

<i^^n'5milf.^MX{iJ:b^fi«J:^^;5:m;'?fl^5?tt'j^^^^X>< 

[0 0 7 9] 

MC 1 <h(D^^y- K n 2C0m<iV n 2 ;&^tX^ U v;:^^ 
• ^WtU-^'H-CM P!cA:^l^nTtx-5^^mffiV 
r e f ctyTA«S<hziW?U-t$^(Diii:^;&^i5fer'5o T 

::^^*;/5^>^$ira(sllSi 0 0(Ccfc-DT;t:74*S;&^e»;t> 
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taR 1 ^^UT^SSn. ftl^y-Kn 2(DSiaVn 2 
[0 0 8 0] 

t;^7^'J vXmS^V h y s <!:i5< Jg^y-Kn2 10 
<D@ttV n2Xy<Vref+Vhy s cfc U SO^rS ctaj^ 

W2 iCcfc^TU^^UL 1 (Cy?tn'5m>7flX)^M6^n'5ct^ 

«i|^y-Kn 2(0mttV n 2(i;^SJCfi<>5:'5o 
[0 0 8 1 ] 

±fe(0<fcp;a:i(iflF^liyii-rc<i:rccfcy. 3^;UL 1 (c 20 
Ltt^^. mm-t^mm-vit (v i n-v o u t) / 

(@18(^T1, T3. T5(0^Pb1) TId:. 3^;UL 1 

• 5f ^^J^ai^^fl^tOT^zi— t o n/ ( t o n + 
toff) ^NiffS<h. Vo u t=N • V i nT^*5 30 
$n^p CCT. t o n(iX>r ^y^^CD^tV^Pal. tof 
f tt:t7^Pp1-C«)^o ;a:*5. ±I£±:^-r*>5"SWl feet 
£^SW2$i?3y^;^^(8llC»i, 01 8 (D) . (E) O 
ci: e) iztn'EnWj^a^Ty K/'O K^iftltT 2 -^CDX^T 

y^t)mmz:t>v^m\z^ nxmmm^Mt)mti ^<o^m 

[0 0 8 2] 

ai:^m3Sl I o u t ;&<ii»nt-^S^4*/l (T 2) IcfclxT 

(i. ai:^mff V o u t t)m{zTt)^^(o\z^cx't<om& 

iS^bX^SSCI ^^UT^Hiy- K n 2 lcet)y. -e<0 40 
mi4Vn2;&^Sl 8 (B) (D<i:^(cm2SjlcT;&^SC<i:fc 
<toT. X-f u/5^SWl ^:t>$1±^K^Pp1 ( S W 2 (D^f 

:7^Pb1) ^0 1 8 (D) (D^oizjg^^-^^, ^/t. ai 

^mj?fii ou tt)m'j^T^m^^m (t4) ^ci5t^T 
fi. da^mffv o u t tii^{z±t)^^o:>iz^cxmmy - 

(D) <OJ:z>\z^^ y^SW^ ^:ty^it^mii^m^ 

[0 0 8 3] 



f)m'j^uxi^^t^\zihtim^ I o u t ;&<ii3[ipf*ss8^ 

ikm (T2) lCA5<hA^ >5^SW1 ^>J-7$1t-5ffi^Pa 
(SW2<D5f>^PBl) ^5®ts$-&. ^^Jl<Dm^ \ Ltd 

mtuiyxi\^^^{z^:hm^ I o u ttj^mi^^T^m^vt 

m (T4) iCA-SctJ^-f *y5^SWl ^yf>$-li-^ffi|Pdl$ 

mm^it^J:z>\znnT^. 

[0 0 8 4] 

^^$nTl^>5:;&^ *ll«ICTICfctxTli, ±IB(Dcfc Picas 

:^3mffo^<b;&<§g^^c 1 $^UTtX7"U->x • a 

0 u t<^>a^<bic>fc=fr^js?^4#tt;&*iRi±$nSo u/)*t>. 

U-:5^ H - C M P (cai:^(D^^b^fex.^*iJ5JcT'^'5>i: 

i^:fymK{z$^t^mm^'j^fjiiK mrt. A:^miiv 

1 n (OW^it^W:^ R 1 UT^IBS/ - K n 2 icfet) 

^;t«>. A:hms,<omit\zs^T^i^^=Liy-^<Di^^^ 

[0 0 8 5] 

fsw=Vout (V i n - V o u t ) /V i n • V h 
y s • R 1 -CI (b) 

:7.^v^>^mmkf s wtifgtaR 1 ihsac i <Dm\z 
^^r^tfi. =i-f;uL 1 <o-<>6f^i^>:^{z^m.tiK\ 

<D/j^ $ >^ 'fo cox^^^ ic A y ^ SM^^iiffiit/^ ^ y 
iBt^at>-r^ (b) (^(c=j-f ;KD>r>^^^>;^<ii;&<>a: 

t\>i:«). 3!lti^m5illCci:oT'r>i$^^^5^>::^M;&<^<b'r 
[0 0 8 6] 

^±r^t.t^\zw^m^mn^m^^*z^^tfii3.<tti) 
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[0 0 8 7] 

^ t U vX^^-r -5 n L/-^ H - C M P (Dftfe 

3 wt ic A:^ $ ns#B^ms V H Y s ^iiD y ^X. 
E F 1 <i:v ^S'inmssiiv R E F 1 T^j5)t^n>bs^m 

EV r e f 1 ^^i-JE-r^il^JStaR 6. R7, RSfeJ: 

w^^mm^^ 2 1 <hx>^e>/ci:s#.^ms^^iHiisi 2 0 

^sftCt. R 6 R 7 OSJgiy - K n 3 (OWSl^^^ 
mEE V H Y S <*: UT=i 1^-^$^ CMP (DJgfeA:^^^ 

U-t^ C M P Om^T^JI y ^X.T#KimS V H Y S 
[0 0 8 8] 

S2 0(C=l>/tU-^CM PC7)j5lEA:^i^^(CE|]j[lD$tl 
'5#,^mi±VHYS<hy-Kn 2(^mfitVn 20lH3gx>t 20 
^$nTl>^o SI 9(Dlelffifi. y-Kn 2<Dm^iiV n 

2 /^<#,^m/± V H Y S ct U 5^ S W 3 ^ 
^>$i±T#,^mjEVHYS*T(f. y-Kn20m^ 
V n 2X>^#.^mSVH YScfcU t>f£l\R|(i>^>r»:/^SW 

3 $5t->^$1±T#.^mJE V H Y S *±(f p iClfif^^ 

[0 0 8 9] 

CCOHJg^JTIS. :^^^y^SW3^^>$-tJ:TtgtaR 6 
chR 7(01:bTSipmSV r e f 1 ^Sta^i^iiJ UAcSJE 

:;^-f *y5^SW3^:t:7$-ti-rS*aR 6<!:St3tR 7, 30 
R 8<0fD<tOl:bR 6/ (R 7 + R 8) TS^^^JEV r e 

Szi>ytL/-^H-CMP(OtX7^Uv'::^mSV h y s 

<hi5i-ch/c£'5>cte)fcig:it-rn(^. w»y<D^^^\<o\y^oL 
\^-^ t.±<WiC^o\zM^'^^^:iiiti^'V^^. ts. 

M P(^ai:^t?^J^LT#.^mJEVH Y S^i^JU^x.'SJ: 
^(CUTU'5;&^. X-r^y^SWl <i:SW2<^)^^y-h: 

^(Diil:^T'X-f *y5^SW3^:t> • ^:7$-B:T*>^aO!) 40 
[0 0 9 0] 

1 ch^MC 1 OS^y- K n 2 <hig±te,^.<h<Z)rBlfcSiaR 
2<5:^MC2^SmU>b'b(^-Cfe'5« C(7>^3||ife^lC 
cttl(^. mi (OllJ£<5l<DfiJ,'^JC»Px.T. g^R 1 ihR 2 
(Dl:tTm:^mSV o u t ^illM-r^C<h;&<T'^'5<»:t>P 



Voutli. Vout = R2/'(R1+R2) - Vre 
f 1 T-^^e>n^o l*£oT. S^R 1 <h R 2 Oib^liil 

f ^c^fCcfcy. s^nmBEv r e f 1 ^^x.ncai:^m 

2^|g:ltTt^'5CD^i> imR 2^i9:lt;S:C 
^<k-r'5<D^R^jl:'r'5>t«>T^^o R 1 • C 1 = R 2 - 

[00 9 1 ] 

c<DllJS^(i. SI 6(OIISfef5iJ<^laJKlcfet\T. ai:'im 
ffiVo u t^5i^St"'5StaR4, R5<h. ^i'S^nfcm 

EthS'^mJEV r e f 1 chO^mJE^^dit-^ 

-T>:/EAi<t:. x^-T>:/E A 1 <oai:^S^^=^i:^ 

ite,^.(DPBl(C^^^nrctgt/LR 3<h^^(t. 

E A 1 (Oai^iffi^<& zi>/tU-^H-CMP OS>ia5<D 

A:^^i=^(cS«tu/i:'t)(D-r«i^« ii(Dll«i15!lfcj:n(^> 
a-f JUL 1 <hIl^Jcr)-lr>XS^)t;&<;5:txcDT. ^1 

[0 0 9 2] 

^ni. zL<onmm[t. x^-z>7^e a i <hs^AR 3<^ 

^/^^il<;5:S;^?^ ^filnR4, R 5 COStfttblCj: y S^m 
SV r e f 1 ^^A-ricai:^'®l±v o u t ^^^t-€>C 

a3:^mi±V outfi. Vout=R5/(R4 + R5) 
• V r e f 1 -C^^L^n^. 

iSiiis. COIIJ6i59T(i. x^— TV^E A 1 cotti:^a^^ 
<h^±fe,^.cr>PBllCg?^^nfctfttn:R 3 ^lattTtN'SX?^. It 
tJiR 3ttU4^zLU-t$^(Oai:^^^-r>5:t>-&=i>f';UL 1 O 
-:^(0Sffi^<*:x^-7>:/E A i (DaJ:^l^^^:(D^B1^c^ 

ta^R4, R 5(i I CF*9gP(Cig:{t^C<ht)BT#gT^-5 

Hf^lt^^i*:t-'5CitfCcJ:y^-1fX>^db:^ms^ft 
S(c^S'r^c:<*:X;<T^^o Si 6-^Si 7<D<l:^lc. 
zi-f JUL 1 <h3£?iJcD§MC 1 . StJtR 1 ^^f^(tm^<h 
■r-5J^^lC(i. tSiJiR 4, R 5^^f^(t^^T^i)5!tUT 

[0 0 9 3] 

^(C*5t>T. tX7-U->X • zl>/tU-^H-CMP<D 



m • 
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ftt) y ICil^(D =1 >/t U- 5^ C M P ^ffl t ct <t t> IC. 
R6, R7. RB^mmiy. CO e> ^Strt R 8 i^fe^tJlC 

[0 0 9 4] 

wi tmm:^^ 2 t(D^m:J - t\ 1 comtt^ 10 

(iSl 9 0llS5f59<5:l5l«||c=i>AU— ^CMP(Dai:^T 
[0 0 9 51 

tel^T. ai^mSV o u t K n 2<Dm(iiV n 2 i: 

CS A<h. ^>3U>h-b>::^r>yoai:^m3St Iocs 

a^mmcia^^f^staR 3<ii. m^^tirzmKtmm 

^SV r e f 2 ih^ib^^^l^ 1 0=l>/tU-:^CM P 

2<!:. s^R siCctu^^^^n/bmEEv o c s a ^mm 

mSEV r e f 3 «V r e f 2) <t*i:b«^-r^^ 2 (^zi 
>AU-^CM P 3 3>/tU— ^CM P 2 0ai:^<h 
t:^xUi^;^ • ii>/'CU-^H-CMP(DaS:^i:<OiiS 30 

*^M-r -5 cfc ^ IC L/t; "feaJT* *o 
[0 0 9 61 

aj^HHV o u t iy - K n aoSttV n 2t.(D^ffi-^ 

c s af^m±iyXm&y o c s aX^<i^<;5:-5, ^UT. 
laEVo c s aXrJg^mEEV r e f 2 <fcy'bS<JS:^<fc 40 
=l>/'Cl/-^$'CM P 2CD{iS^X»<P0'U^;HC^^bUTA 

N D<3^- KG 1 (Dai^/^*pc>u'^;uic@^$ti'5o -r-s 

i:. 7.^v5'>{fWm^^\ 0 0li±^>r':/5^SWl ^ 

^ 7 L 1^ ss:^ -r 5^ s w 2 $ :t > $ -t+T a >r ;Kc;7fi-r m 

SH^ae^o cnicJ;y. ai:^m5itl ou ttfi^^m^X 
[0 0 9 71 

u t <hy-Kn 2<7>attV n 2 <h<D^**/Jx$<^U. ^ 50 



U> h-b>XT>:/C S AO£i5:^®3Sl Iocs atm^i^ 

urmffivo c s ax>^is<^^. ^UT> mavo c s 
t^cM p 3cotfci^xr^/\-f u^;nc^^b-r^« •r'5<h. X 

^v^>^UUm^^ 0 0{ii>^-f *y5^swi <»:|h)M8X 
c:nic<*:U. £li:bmj?S£l o u t *^^^fiilUTUX)>iE 

So 

[0 0 9 8] 

I^^X-<*>5^ (SW2) tlii^<. ftt)y lC3-f;l/L 1 <!: 
^/S:. :i;:^>r*>5^SW3lizi'<;i/L 1 <h^>r:t-KD 2 

<^^iBiy-K n 3 tmmj^.t<orii\zWLifi^tixi^^. 

[0 0 9 9] 

(^Itg^^l^ms. 8 2 5. 1 6 5) <ot:;^5^u v:^ 

6) t)mif^tixi^^t)K :$i¥^m<om2 s(oM^mx 
it. zi^;uL 1 ^^mzm¥\mm<o^mc i fc<i;t^s^ 
R 1 /?<^^$n. §ac 1 ^his^R 1 cosily- Kn 2 

(Dm^V n 2;!l<tX-7^U->:^ ■ 3>/tU-^H-CM P 

co$mmAti^^\zA:htsnx{,\^. ^ 
Wtu-^'H-CM p<DJ5^A:^^^(c(i. ai:^mi±v 
o u t^tfi^R4<fcR 5-C^JEU^mS«hS*^mEEV r 
e f 1 <h<&l:fc^-rSX^-T>yE A2CDai:^V e r r 
/^<A:^^nTt^'5o c:<7)ll«£0i|lcfcOT't>m3Sl-t>xffl 
(^)StJtX)^ii>r;UL 1 <h^l^jlCl9:(t^nTl^;5:t^/S:^^>. St 

[0 10 01 

KD 2C0ftt>UlC±::^^^y5^S W3 <*:4a^fl*JlC 
aSill$nreElC-r-5X^--T>:/E A2<hSfctR 4. R5 
l^^mmSV r e f 1 ^EPftDf Scfce^lC^^UT'ba 
[0 1 0 1 1 

u-^ H - c M p (oftto y rciiwon t\ 

^^JlCil^JJI^SgO^SC 1 ^<^C^»laR 1 ^Sl^-rSft 
toyic. y-f^-KD2i:3£^JlCil^J?B^<^§fiCl 

EE<OS^b<D:^^t^al:^^^S^{MlcSSC 1 
yf-KD2<DTy-K^^a8lc«taR 1 ^!SiK-rs<0;&< 
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[0 1 0 2] 

To 

SWl fccfcO^U-r^UL 1 (^S^y-Kn 1 t^ikj^.t(0 

:4->. :t7UT't>at\U. gT<Z>T'^ U-f **>l^T7|- 
[0 10 3] 

t^-f ^- K D 2 <i:M^JIcil5iJJf$^(D#MC 1 fcctt^fi^ 
R 1 **^l^$tl. ^mc 1 <5:»tn:R 1 <D«^y-Kn 2 

^Ati^^{zAti^nxi\^. :i<ommm\zis{.\xi>m 

[0 10 4] 

^-f:t-KD1. D2oftt>y(c±;^>r*>5'swi , s 

H-CM P(Cil^S>t®JEV r e f 1 ^mU't^<kv\Z 

m^iyX^B,i\o ^fz. m2 3<ommm^w\miz. t>^ 

>/t 1^' €: ffl t ^ T^CD#,^mi±^ U ^X. S C <h T t 
[0 10 5] 

$efc. y^:^-i^D2tm^\^zmml\m(D^mc^^ 

<fctXSfctR 1 ^ig^-r-Sftt^UlC. S2 5<DllJ5fe0«J<h|5] 
»fc. zi^;UL 1 <h3£?iJlcil5»JJ^^<D3§SC 1 fccfct/S 

Mtm2 5tmcmmzmm\^x^Ri^u. 

-KD2(07y-K^^(l3rcS^5iR 1 *«^UTt>J: 
[0 10 6] 

mmxytzmm^yFTto 

-Szi-r^UL 1 i::^>r*y5^SW3cr)^M^il5(cU^J:^75: 
♦^^^^l^Tt^'5o ^/b. i36;mihfflO^'<>j--KD3 
(i. S2 5(D^-f:t-KD2<i:i35lSj^T«>'5o C<7)IIJg 



^jTfi. ^2 s(r>^m,mt.^mzzx^)v\. i ^s^ijom 

§MC 1 fcJ:tXta*jtR 1 ;^S3^$ti. §SC 1 <fcS^R 
HifBfJII (c t \ T =6 maiit-tr > :^ ffl O il^Jgtfi:;&*;Q: t \fcii> . 

[0 10 7] 

t$^-r K D 3 (Dttfe U fC^J^-f S W 3 <h4SMfi*)lc: 

liil^^^lC-r'5X^-r>3^EA2<i:tSfaR4, R5 
^^BSUTtJ^-T-Ui^X • a>/tU— ^H-CM PiCil 
^Sl^mJEV r e f 1 ^Enip-r-SJcpfC^^UTt)^ 

^/t. 0 2 30ll|g^J<!:|5iaifc. tX7"Ui>X-=J 
>A U-^ H - C M P CDft*? y JCil^Oa >/t U- ^ ^ 

[0 10 8] 

S2 8(i. %^m<r>^2<ommnmm^7T^-t. 

M P icEPiJO^tl'SmJEci: 2 imcO#,^mi± V H Y S 

UT t u •>;^4#t4 ^f^-^-r Set ^ u>tx-r 
y'^>{f • u^zL\y-'$^\zm2%^^mm\^rz^(r>xi^ 
So ^<*6<]ic(d:. s^ms3f.v R E F 1 (ommnKy r 

ef1^S*AR6, R7, R ST^i-SLTnWtU-^ 
CMP ICEPAQ^tlS 2 V H Y S ^^^f 

S^Sta^J-i'ilHl^ 1 2 1 (^Sm R 8 <hat^j[CM O S F E T 
T R 1 ^rlftlt. ^MOSFET TRl O^J-^gta* 
PLL (^x-X • p^>^ K • <h^ftl(7)^i^^ 
30 WrSIslXSTi^^b^-arSCthT. tSia^tJlHjlS 1 2 1 X 
^^$nS#^liff V H Y S$«iE-rSJ:^(CU>tt)<D 

[0 10 9] 

01 6^01 9<D[E]«S(Ci5t\Tfi, mm<0^ (b) J: 
A:^mEV i n^ai:^mJ±Vou t X^^i^<k-rs<!:>^ 

X. mmmm^:t-r^^m±mm^^f^m=f-t^^x 
'^mm^mz-^i^rz^j-t^ti. mm=^^\z^-ox'^m 

V o u t (?5^^bfcx^^x;^t>ef u^zL u-^co>^-f 

Sa^iiCf r e f ^h-Sc^l+S J:^ lc#,^mff V H Y S 
[0 110] 

hW\CmMXWlit't^:j^^ yf-SVi \ tSVi2(0&mJ 
50 -Knlc^m^aVnl (;<>r *>^S W 1 O^J^^^Tt) 
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1 0 3 t^mXs wi-yy ^ 1 0 3<Dmffv cx>^ 

±IEMOSFET TR ^ <0^- h^^iZ^m^H^^ 

oizmfSLtstixi^^. ^tt. oztf^ 
^-i>^^>y^n^ 0 2t.<om\z7.>(v^syN^ ^ . s lo 

ft ^ ic(j[4§i±^§5 m '&mm^ <h xr^^ e ti c <h 

[01111 

SFET TR 1 0^>Sta;&^/Jv$<$n. CtlfCcfco 20 
xmK R 8 <h (0^fi£tgm;5>^/Jv $ < o T#BamS V H Y 

iAt)m^^izm<u^i:. ju-yy-iji^^} o atoms 

V cm&<f3i^XhAOS F ET T R 1 (0^>t5iaX>*^ 

tSi-DX^mmEEV H Y $X>*S< ;a:Sci: p izmVPtEti^. 
[0 112] 

S2 9(c(i. :^mmm\Z^\f^\y¥=LU-'S^(r>y.^ 
>Cfm'^^i syAfiiJU-yy^ Ji^^ l O 3(7)mJEV 
c*:0^#ff3mSVH YS<h(0&i^X)<^^nTt^'5o S2 9 3D 
CDJ:plC. X>f ^y^^V^JS^gft f s wlCl:b^l,Tli^l^•r 
'5®ff V c {z^im-r^^ V (c#s3mJE V h y s ^^ie 

f <^-^ft't>L<liial^^iilc;^:'5J:e>lc^JSI;&<^T;5:t)n 

ih^nso 

[0 1131 

ilCST. ^IC±fSPLLlHl«8$iftf^$1+rMOSFE 40 

T T R 1 (D:t>^^\K^w^i.x^^nKy HY s^m 

:hn,m lout \zmttfi±citn iim.mf^Tz , t 
4) ic^T;^t>ns:^-f ^7^sw 1 , sw2a5:^>-;t7 
^PB^o©jsiiCcfc^T>/-Kn 1 (Dm(iivn 1 (omtmm 

^f}t(i-mmz^m^^ffrz.t\zix^. ^c-r. *ii 

nlOlBttVnl (>^^->5^SWl (D^Jfaifl^-CbpT) 
*E«rSE«0K 1 0 4 $tft(t. :X>r'>^SWl <D:t 50 
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